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Abstract 
Background:  To analyse the  role of Serial FAST 
scan in diagnosing bowel injury in blunt abdominal 
trauma 
Methods:  In this descriptive study  FAST scan  
was performed as part of the primary or secondary 
survey of the trauma patient in the emergency 
department, in all patients with suspected blunt 
abdominal trauma. Follow up scans were  performed 
 depending on the clinical condition. The findings 
were then confirmed with either a computed 
tomography (CT) or emergency exploration. The 
validity of FAST scan and Serial FAST scans in 
comparison to CT/ELAP was documented. Special 
attention was paid for diagnosing bowel injury. 
Initial FAST negative were conducted to Serial FAST 
scans and increased fluid and development of 
peritonitis lead to exploration. 
Results: This study included 174 patients with 
suspected blunt abdominal trauma. The mean age 
was 27.40±15.30 years with 93.6% males. Road traffic 
accidents accounted for 58.6% cases.There were 108 
patients who underwent exploration. Majority (53) 
had isolated hollow viscus injury. 
Haemodynamically unstable patients had 
significantly more positive FAST scans and more 
positive CT/ELAP (p <0.05). Serial FAST scans 
increased the sensitivity and specificity of FAST 
from 70.83% to 98.67% and 80.36% to 93.10% and 
100% diagnostic accuracy for bowel injury. 
Conclusion: Serial FAST scan is a good diagnostic 
modality with accuracy comparable to CT for 
clinically significant exploratory laparotomies, thus 
a good predictor for exploration when suspecting 
bowel injury.  
Key Words: Focused assessment sonography for 
trauma, FAST scan, Diagnostic peritoneal lavage, 
DPL, Bowel injury, computerized tomography  
 
Introduction 
Trauma has trimodal death distribution .First  peak is 
within seconds to minutes after injury and accounts 
for 50% deaths. Prevention of injury can save these 
50%. 2nd peak is within minutes to several hours, 
called ‘golden hour of care’, accounts for 30% deaths 
and emergency department physicians play a vital role 
to prevent these deaths. Third peak comes in several 
days to weeks and is due to multi organ failure or 
sepsis and account for 15% of deaths due to trauma. 
Missed or delayed exploration of bowel injuries is an 
important cause of this 3rd peak in trauma patients. 
Hence early diagnosis is pivitol. Many a times it leads 
to negative laparotomies.     Conservative approach 
however increases missed injuries. 1 
Previously clinical evaluation remained the main stay 
but with frequently missed injuries lead to use of 
diagnostic peritoneal lavage (DPL), FAST and CT scan 
in abdominal trauma. Sensitivity of DPL remained the 
highest with relatively low specificity. But its 
invasiveness, masking physical signs, non-repeatablity 
and having contraindications like previous 
laparotomy, coagulopathy and late pregnancy limits 
its efficacy. CT scan however was taken as ‘gold 
standard’ in abdominal trauma but its time 
consumption, travelling to CT suite and non 
availability in especially developing countries limits its 
use as well. 6 FAST had low specificity and is operator 
dependant and determines mainly the free fluid in the 
peritoneum, unable to distinguish conservative solid 
organ injury to explorative bowel injury.1 
Due to subtle findings FAST has been reported to be of 
less value in detection of bowel and mesenteric injuries 
2. Although it is uncommon to develop hollow visceral 
organ injury after BAT but they are very important to 
diagnose, because there is no conservative treatment 
for these types of injuries and all of the patients with 
such injuries even in unequivocal cases, need to 
undergo operative intervention 3. According to the 
previous reports the morbidity of gastrointestinal tract 
injury is mostly related to delay in diagnosis.4 Because 
of less availability of computed tomography in 
developing country, the purpose of our study was to 
determine the role of repeated abdominal 
ultrasonography in the patients with negative “ FAST 
“to early diagnose hollow viscous organ injury in 
patients with BAT. 5 
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Patients and Methods 
 This descriptive study was carried out at Benazir 
Bhutto Hospital  from January 2014 to February 2015. 
All patients with suggestive history or mechanism of 
blunt abdominal trauma, subjective abdominal pain, 
apparent bruises or peritoneal signs were recruited. 
Exclusion criteria included patients with penetrating 
abdominal trauma, head injury or obtunded and 
comatosed patients due to other causes or with 
distracting or severe associated injuries, for example, 
pelvic, femur, spinal, multiple lower rib fractures, or 
multiple long bone fractures. 
All patients were assessed and managed on ATLS 
protocol. An initial FAST was performed within one 
hour  of arrival in emergency department.  Initial 
presentation, hemodynamic status, signs of peritonitis, 
 outcome of FAST scan was documented. FAST scan 
was performed by using a probe ultrasound machine 
Sonoline G 40 ultrasound devise with 3.5-5 MHZ 
convex transducer. Morrison’s pouch, splenorenal 
area, bilateral paracolic gutters, pelvis, costophrenic 
angles and pericardium were examined with special 
reference to solid organ injuries and free fluid. 
All hemodynamically unstable abdominal trauma 
patients who were too sick to wait for scan were 
rushed directly to theatre and excluded from study. 
All hemodynamically unstable patients were taken to 
operation theatre after initial assessment for 
exploration. All hemodynamically stable patients with 
positive FAST scan were admitted in emergency ward. 
These were followed with hourly FAST scans and 
monitoring of vital signs and abdominal evaluation.  
Subsequent increase in free fluid or/and worsening 
clinical picture were taken to theatre and explored.  
    Hemodynamically stable patients with positive 
scans initially in the absence of clinical signs were 
observed for 12-24 hours with serial FAST scans and 
clinical evaluations, following abdomen and pelvic 
spiral Computed Tomography (CT) Scan examinations 
were performed only with IV contrast . Spiral CT scans 
were performed with 10-mm collimation and a table 
speed of 10 mm/sec. Images were reconstructed. 
Around 120 ml of Iohexol (Omnipaque, 300 mg/50 cc) 
was administered intravenously at a rate of 3-4 
ml/sec. Worsening hemodynamically or clinically 
with increase in fluid merited exploration.  
     Patients with negative initial FAST scan but positive 
clinical signs were also subjected to serial FAST scans 
and clinical evaluations and observed for 12-24 hours. 
These patients also underwent exploration if repeat 
scan yielded free fluid or increase in fluid with 
worsening of clinical conditions but stable 
hemodynamics. In selected cases, CT scan was also 
performed. Patients with negative initial and negative 
serial scan were discharged after 24 hours and no 
other diagnostic method was used. The results of 
FAST scan were compared to serial FAST scans using 
Paired T-test especially those with bowel injury ,  and 
to clinical findings and exploration or CT findings 
with special reference to organ involved and results of 
FAST, serial FAST and ELAP compared using Logistic 
regression in SPSS 16. 
Results 
     A total of 174 patients were recruited in the study in 
14 months. Age of presentation ranged from 13-75 
years. Mean age of presentation was 27.40years(SD: 
15.30, Median:24, Mode: 23). Majority (90.23%) 
patients were under 45 years of age. Out of 174, 162 
were males accounting for 93.1% males and 6.9%(12) 
females. Majority had road side accident (Table 1). 
Small intestine was most commonly injured (Table 2).  
Table 1: Blunt abdominal trauma- Mode 
 of injury 
Mode of injury No(%) 
Road traffic accidents 94 (54.0) 
Fall from height 65 (37.4) 
Blunt trauma by some object 7(4.0) 
Run over injury 8 (4.6) 
                                             
Table 2: Injuries found at  ELAP/CT 
Injury Frequency Percentage 
Retroperitoneal 
hematoma 
32 18.4 
Liver 16 9.9 
Spleen Total  17 9.7 
Grade 1 3 
Grade 2 5 
Grade 3 2 
Grade 4 5 
Grade 5 2 
Liver 19  10.9 
Grade 2 8 
Grade 3 4 
Grade 4 5 
Grade 5 2 
Stomach 12 6.8 
Small intestine Total  69 39.65 
Duodenum 3 
Jejunum 25 
Ileum 36 
mesentry  5 
Large intestine 12 6.9 
Pancreas 7 4 
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Majority (62.1 %) underwent exploratory laparotomy 
within  24 hrs of trauma and 37.9% were managed 
conservatively. Out of 108 patients undergoing 
laparotomy, 81 (46.6%)  developed full blown 
peritonitis.   Out of 108 patients, 22(12.6%) patients 
who were hemodynamically unstable at presentation 
and underwent FAST scan showing moderate to 
severe amount of fluid, and were explored 
immediately after initial resuscitation. Rest of 86 
patients underwent exploration on delayed symptoms 
and signs of peritonitis and increased free fluid on 
serial FAST scan. Twenty seven (25%)patients of the 
108 patients did not develop classical signs but 
showed increase in free fluid  on serial FAST with 
some degree of clinical deterioration. Sixty six patients 
were managed conservatively. Twenty eight of these 
had no free fluid on serial FAST scans with minimum 
clinical findings. Thirty eight  patients had some 
degree of free fluid but there was no worsening of 
clinical signs in 24hours observation period. Majority 
had mild free fluid at presentation (Table 3). All 
patients had a definite increase in free fluid showing 
that free fluid may be a delayed presentation in bowel 
injury (Table 4)  
Table 3: FAST scan at presentation 
FAST 
findings 
 Isolated 
bowel 
injury 
Mixed 
injury 
Isolated solid 
organ injury 
No free fluid 25 11 4 
Mild free 
fluid 
28 5 23 
Moderate 
free fluid 
0 6 8 
Marked free 
fluid 
0 6 2 
 
Table 4: Serial  FAST scan 
 FAST 
findings 
 Isolated 
bowel 
injury 
Mixed 
injury 
Isolated 
solid organ 
injury 
No free fluid 0 1 1 
Mild free 
fluid 
15 4 3 
Moderate free 
fluid 
34 6 21 
Marked free 
fluid 
4 5 1 
 
According to paired sample t-test, On an average, 
serial FAST results were more promising as(M = 2.55, 
SD = 1.22), as compared to initial FAST(M = 1.87, SD = 
0.78). This difference, 0.672, with 95% CI [−0.789 to 
−0.556], was statistically significant t(174) = −11.422, p 
= .000 and represented that serial FAST is more 
reliable compared to FAST at initial presentation and 
helps in early diagnosis of hollow organ injury as a 
result of increased fluid.   
Serial FAST scans increased the sensitivity and 
specificity of FAST from 70.83% to 98.67% and 80.36% 
to93.10%. Logistic regression analysis was employed 
to predict the probability that the patient would be 
subjected to a positive laparotomy. The predictor 
variables were FAST and serial FAST scan. A test of 
the full model versus a model with intercept only was 
statistically significant i.e    p < .001. The serial FAST 
was able to correctly predict 100% of those who had 
isolated and mixed bowel injury and a positive 
laparotomy/CT scan findings and 99.48% of those 
who could be truly ruled out of any intra abdominal 
injury, for an overall success rate of 100% for bowel 
injury specifically. When logistic regression was 
applied for detection of bowel injury in blunt trauma 
abdomen patients, serial fast scan and it gave 100% 
sensitivity and 99.4% specificity for prediction of 
bowel injury in blunt trauma abdomen.               
Discussion 
Isolated bowel injury has remained a diagnostic 
challenge for the clinicians ever since. Multiple 
modalities have been proposed for timely diagnosis 
and early management of such injuries. Clinical 
examination, DPL, FAST and diagnostic laparoscopy 
are few time tested methods. In a study by Faria et al, 
time to surgery(p = 0.007),  and bowel injuries(p = 0.02) 
 were the independent prognostic factors determining 
post operative morbidity in patients with blunt 
abdominal trauma. Time to surgery was a modifiable 
prognostic factor and it was concluded that early 
evaluation and intervention expedites the patient 
recovery and hence is pivitol in blunt abdominal 
trauma. 7 Early recognition of intestinal injuries from 
blunt abdominal trauma may be difficult in all cases, it 
is very important due to its life threatening potential. 
Age of the patient, anatomical site and time of 
presentation are main prognostic factors of survival in 
bowel injury after blunt abdominal trauma.1  
    Isolated small bowel injury poses a threat of late 
diagnosis often presenting with diffuse peritonitis and 
time since injury is directly proportional to morbidity 
and mortality. Serial clinical evaluation and X ray erect 
abdomen have a predictive value  for early diagnosis 
and management.8 In a study conducted at a Level 1 
trauma center in San Francisco, free fluid on CT scan 
in the absence of solid organ injury  with abdominal 
signs were taken as indication of immediate 
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exploration for timely management of bowel injury in 
blunt abdominal trauma9 . Bowel injury complicates 
0.6 to 1.2% of all cases of blunt abdominal trauma and 
their early recognition significantly decreases 
morbidity and mortality . CT scan has been advocated 
to be the mainstay in diagnosis of such injuries.10 In a 
European multicentre analysis they proposed 
diagnostic laparoscopy to be a good diagnostic 
modality to avoid non therapeutic laparaotomy in 
pediatric population. 11 In a study by Johnson and 
coworkers, diagnostic laparoscopy was used as 
diagnostic investigation for intra abdominal bowel 
injury. It was concluded that non therapeutic 
laparotomy was nil in patients undergoing diagnostic 
laparoscopy compared to CT group.12 
According to a southeast Asian study, in patients with 
normal vital signs and negative FAST, CT scan can be 
avoided. This study showed FAST NPV and PPV for 
need of surgery to be 0.99 and 0.28 respectively.13 
Focused assessment with sonography for trauma 
(FAST) is a limited ultrasound examination, primarily 
aimed at the identification of the presence of free 
intraperitoneal or pericardial fluid. Its use in the 
context of blunt trauma abdomen remains to be 
proven, many studies advocates its use in the initial 
triage of patients. In an Indian study, findings of FAST 
were compared with CT/ laparotomy in cases of blunt 
abdominal trauma and FAST when compared with 
surgical findings, showed a sensitivity, specificity and 
accuracy of 94.44, 50 and 90% respectively. Overall 
sensitivity, specificity, and accuracy of FAST were 
80.43, 75 and 80 %, respectively, for the detection of 
free fluid in the abdomen.13 Number of FAST scans to 
rule out an injury are yet not known. Secondly larger 
groups and samples are needed to establish the role of 
Serial FAST as an alternate to CT and diagnostic 
laparoscopy to diagnose bowel injury. 
 
Conclusion 
1.Serial FAST results are comparable to CT scan and 
laparoscopy results in detection of bowel injury with 
lesser diagnostic delay and decreased morbidity and 
mortality.  
2. FAST scan is a feasible option in patients with BTA  
.It helps in assessing the patients for urgent surgery  
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